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General Information: Commercial reagents were used as received, unless otherwise stated.
Chemical shifts are reported in ppm from tetramethylsilane with the solvent resonance as the
internal standard. The following abbreviations were used to designate chemical shift mutiplicities: s
= singlet, d= doublet, t= triplet, g= quartet, h= heptet, m= multiplet, br= broad. All first-order
splitting patterns were assigned on the basis of the appearance of the multiplet. Splitting patterns that
could not be easily interpreted are designated as multiplet (m) or broad (br). Mass spectra were
obtained using fast-atom bombard (FAB) spectrometer or electrospray ionization (ESI) mass
spectrometer. Optical rotations were measured using a 1 mL cell with a 1 dm path length on a
Perkin-Elmer 341 digital polarimeter and are reported as follows: [o], " (¢ in g per 100 mL of

solvent). HPLC analysis was performed using ChiralPak columns purchased.

Method A:

Synthesis of chiral catalyst CP-2:

Cul

O\/Ng DIPEA O\/,‘\] % HCI/EtOH
N Toluene N - CP-2
Boc t-butol éoc
Phenylacetylene
A B

To a solution of A (226 mg, 1 mmoal) in toluene and t-butanol (4mL and 1mL) was added
phenylacetylene (122 mg, 1.2 mmol), Cul (10 mg, 0.05 mmol) and DIPEA (170 pL, 2 mmol). The
reaction mixture was stirred at rt overnight. After removal of the solvent under vacuo, the residue
was purified by flash chromatograph on silica gel to afford B as white solid (314 mg, yield 96%). *H
NMR (300 MHz, CDCls): §1.37-1.65 (10H, m), 1.67-1.83 (1H, m), 1.89-2.07 (2H, m), 3.08-3.50

(2H, m), 4.15 (1H, s), 4.37-4.79 (2H, m), 7.29-7.38 (1H, m), 7.38-7.48 (2H, m), 7.62-7.90 (3H, m).
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Chiral product B was deprotected in 5M HCI in ethanol to give the hydrogen chloride salts,
which was subsequently dissolved in CH,Cl, (5 mL) and then treated with saturated NaHCO;
solution (15 mL). This mixture was stirred for 1 hour. The agueous layer was extracted with CH,Cl,
(5 mLx3). The combined organic layers were dried over anhydrous N&,SO,, and concentrated in
vacuo after filtration to give essentially pure CP-2 as pale yellow solid (301 mg, 96%). [0, "= +41°
(c=1.0, CHzOH) ; *H NMR (300 MHz, CDCl5): § 1.35-1.52 (1H, m), 1.58-1.83 (3H, m), 1.85-1.99
(1H, m), 2.89 (2H, t, = 6.6 Hz), 3.51-3.64 (1H, m), 4.11-4.21 (1H, dd, J= 7.9 Hz, 7.7 Hz, 13.8 Hz),
4.35-4.44 (1H, dd, J=4.5Hz, 4.3 Hz, 13.4 Hz), 7.21-7.30 (1H, t, )= 7.5 Hz), 7.35 (2H, t, J= 7.4 H2),
7.77 (2H, t,J=7.3), 7.86 (1H, 5); ®*C NMR (CDCls, 75 MHz): § 25.5, 29.1, 46.6, 55.5, 58.0, 120.5,

125.7, 128.0, 128.8, 130.7, 147.5; HRMS for C13H;7N," (M+1%), calcd. 229.1448, found 229.1446.

Method B:

Synthesis of chiral catalyst CP-2:

Cul
TFA DIPEA
| CH,Cl, N Toluene
Boc H t-butol
A Phenylacetylene

CP-1
To asolution of A (452 mg, 2 mmol) in CH,Cl, (5 mL) was added dropwise TFA (5 mL) at 0°C.
The mixture was warmed to room temperature and stirred overnight. After removal of the organic
solvents under vacuo, the residue was dissolved in CH,Cl, (5 mL) and then treated with saturated
NaHCO; solution (15 mL) for 1 hour at rt. The aqueous layer was extracted with CH,Cl, three times
(5 mLx3) and the combined extracts were dried over anhydrous Na,SO,4. Concentration in vacuo
after filtration gave CP-1 asyellow oil (438 mg, 97%). [],"= -32° (c=0.75, CHCl3) *H NMR (300

MHz, CDCly): § 1.35-1.50 (1H, m), 1.66-2.00 (3H, m), 2.44-2.61 (1H, m), 2.86-3.04 (2H, m),
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3.17-3.39 (3H, m); *C NMR (CDCls, 75 MHz): § 25.5, 29.0, 46.6, 56.2, 57.7. HRM S for CsH1:N4*

(M+1"), calcd. 127.0984, found 127.0982.

To asolution of CP-1 (438mg) and phenylacetylene (245 mg, 2.4 mmol) in a mixed solvent of
toluene (8 mL) and t-butanol (2 mL) was added Cul (20 mg, 10 mmol) and DIPEA (500 pL, 6
mmol). The reaction mixture was stirred at room temperature overnight. After removal of the
solvents, the resulting residue was purified by flash chromatograph on silica gel to give CP-2 as

yellow solid (365 mg, 83%).

Nj/© The title product was prepared according to method A as white solid
NT

sw’\' (87% yield). [a], "=+10°(c=0.5, CH;OH); *H NMR (300 MHz, CDCl3):

cpo3 82.65-2.74 (1H, dd, J= 6.0 Hz, 6.0 Hz, 11.4 Hz), 2.99-3.07 (1H, dd, J= 6.4
Hz, 6.4 Hz, 10.6 Hz), 3.82-3.94 (1H, m), 4.22 (2H, s), 4.34-4.44 (1H, dd, J= 7.9 Hz, 7.9 Hz, 14.1 Hz),
4.56-4.67 (1H, dd, J= 5.0 Hz, 5.1 Hz, 14.1 Hz), 7.29-7.37 (1H, m), 7.37-7.47 (2H, m), 7.79-7.88
( 2H, m), 7.89 (1H, s); *C NMR (CDCls, 75 MHz): § 35.1, 50.4, 52.4, 63.0, 119.6, 124.7, 127.2,

127.8, 129.5, 146.8; HRMS for C1oH1sN,S™ (M+1Y), calcd. 247.1012, found 247.1016.

N

N*
s/>_,\N / 1,5-substituted triazole ring was formed following the published procedure.*
LN
: To the dried flask containing a solution of EtMgBr (2 mmol) in anhydrous THF (2
CP-4

mL) under a nitrogen atmosphere, phenylacetylene (204 mg, 2 mmol) was added
dropwise at room temperature. After addition, the solution was heated to about 50 °C for 15 min and
then cooled to room temperature. Neat (R)-tert-butyl 4-(azidomethyl)thiazolidine-3-carboxylate
(244 mg, 1 mmol) was added dropwise. This reaction mixture was stirred under room temperature

for 30 min, then 50°C for 15 min. The reaction was quenched with saturated aqueous NH4Cl and the



products were extracted using CH,Cl, (5 mLx3). The combined organic phase was dried over
anhydrous sodium sulphate and concentrated by rotary evaporator under reduced pressure. The
residue was purified by flash chromatograph on silica gel to give Boc-protected CP-4 as pale yellow

oil (310mg, 90% yield).

The Boc-protected CP-4 was deprotected using 4M HCl dioxane solution (5 mL).
Concentration in vacuo afforded the hydrogen chlorides salts, which was subsequently neutralized in
saturated NaHCO; solution (5 mL). The agueous solution was extracted with CH,Cl, (10 mLx3).
The combined extracts were dried over anhydrous sodium sulphate, and then concentrated in vacuo
to give CP-4 asyellow oil (90% yield). [a], "= -10°, (c=0.6, CHCls); *H NMR (300 MHz, CDCl): &
2.10(1H, s), 2.47-2.56 (1H, m), 2.79-2.88 (1H, m), 3.72-3.86 (1H, m), 3.88-.394 (1H, dd, J=2.5 Hz,
2.5Hz, 9.6 Hz), 3.99-4.06 (1H, dd, J= 2.8 Hz, 2.8 Hz, 9.6 Hz), 4.35-4.53 (2H, m), 7.33-7.42 (2H, m),
7.42-7.52 (3H, m), 7.63-7.68 (1H, m); *C NMR (CDCls;, 75 MHz): & 36.0, 49.0, 53.3, 64.0, 126.9,

129.0, 129.1, 129.6, 133.0, 138.6; HRMSfor C1,H1sN4S™ (M+17), caled. 247.1012, found 247.1012.

N,/Nj/© The title compound was prepared according to method A as white
L)
N
>?:N§4 solid (83% yield). [a]," =-120.4°, (c=0.5, CHsOH): *H NMR (300 MHz,
H
cP-5 CDCl3): 6 1.54 (3H, s), 1.64 (3H, s), 1.73-2.23 (1H, br), 2.80 (1H, t, J=9.8

Hz), 3.15-3.23 (1H, dd, J= 6.0 Hz, 5.8 Hz, 10.6 Hz), 3.80-4.02 (1H, m), 4.53-4.61 (1H, dd, J= 6.8 Hz,
6.6 Hz, 14.1 Hz), 4.67-4.79 (1H, dd, J= 4.9 Hz, 5.1 Hz, 13.9 Hz), 7.28-7.37 (1H, m), 7.37-7.49 (2H,
m), 7.78-7.85 (2H, m), 7.91 (1H, s); *C NMR (CDCl3, 75 MHz): 5 30.6, 31.6, 38.4, 51.6, 62.1, 74.2,
119.6, 124.7, 127.3, 127.9, 129.4, 146.8; HRMS for CysH1gN4S* (M+1%), caled. 275.1325, found

275.1329.



mNs To astirred solution of (2549)-( tert-Butoxycar bonyl)-4-(p-tol uenesul fony-

-loxy)-2-[ (p-toluenesulfonyloxy)methyl] pyrrolidine (1.44g, 1.74mmol) [J. Org.

Chem. 1980, 45, 4728-4739] in DMF (15 mL) was added NaN3 in portions at rt.
The reaction mixture was allowed to warm to 70°C for 3 hours, and then 90°C for 5 hours. After
removal of solvent under reduced pressure, the residue was diluted in a mixture of H,O (50 mL) and
ethyl acetate (15 mL). The aqueous layer was extracted by ethyl acetate (10 mLx3). The combined
organic phase was dried over anhydrous sodium sulphate and concentrated by rotary evaporator. The
residue was purified by flash chromatograph on silicagel to afford Boc-protected CP-6 as colorless

oil (626 mg, 86% yield).

Boc-protected CP-6 from the former step (267 mg, 1 mmol) was deprotected in a mixture of
CH.Cl; (2 mL) and TFA (2 mL). Concentration in vacuo gave the TFA salts, which was
subsequently neutralized in saturated NaHCO; solution (5 mL). The aqueous solution was extracted
with CH,Cl, (10 mLx3). The combined organic layer was dried with anhydrous sodium sulphate and
concentrated in vacuo to afford CP-6 as yellow oil (166mg, 99% vield). [o], "= +18°, (c=0.3,
CHCI3); 'H NMR (300 MHz, CDCls): § 1.52-1.62 (1H, m), 1.84 (1H, s), 2.17-2.30 (1H, m),
2.27-3.11 (2H, m), 3.26-3.42 (3H, m), 3.98-4.08 (1H, m); *C NMR (CDCls;, 75 MHz): § 35.3, 52.6,

55.5, 57.3, 61.5; HRM S for CsH1gN7" (M+1"), calcd. 168.0992, found 168.0993.

The “click reaction” between Boc-protected CP-6 with phenylacetylene afforded
simultaneously three products, i.e. the Boc-protected CP-7, CP-8 and CP-9 with 19%, 14%, 40%
yield, respectively. Those Boc-protected products were deprotected using the standard procedure to

give the final products CP-7, CP-8 and CP-9.



j/@ Yellow solid. [o], "= +38.5% (c=0.36, CHCls); 'H NMR (300 MHz,
N
Ns / CDCly): 51.58-1.68 (1H, m), 2.06 (1H, s), 2.22-2.38 (1H, m), 2.96-3.20
(2H, m), 3.64-3.78 (1H, m), 3.98-4.10 (1H, m), 4.26-4.39 (1H, m),
CP-7

4.42-458 (1H, m), 7.27-7.37 (1H, m), 7.37-7.47 (2H, t, J= 7.2 Hz),

7.78-7.87 (2H, d, J= 7.4 Hz), 7.90 (1H, s); ®°C NMR (CDCls, 75 MHz): § 35.3, 52.2, 55.1, 57.1, 61.1,

120.7, 125.7, 128.1, 128.8, 130.6, 147.6; HRMS for Ci3HigN;" (M+1%), calcd. 270.1462, found

270.1463.
N
NN N Yellow solid. [o], "= +16.0°, (c=0.5, CHCls); *H NMR (300
T
N MHz, CDCls): §1.90-2.09 (3H, m), 2.58-2.69 (1H, m), 3.32-3.60 (4H,
CcP-8 m), 5.15-5.25 (1H, m), 7.29-7.37 (1H, m), 7.38-7.48 (2H, t, J= 7.2 Hz),

7.84 (2H, d, J=7.3 Hz), 8.01 (1H, s); 3C NMR (CDCls, 75 MHz2): § 36.6, 53.6, 55.1, 57.8, 60.6,
118.1, 125.7, 128.2, 128.8, 130.6, 130.6, 148.1; HRMS for CyHigN7* (M+1%), calcd. 270.1462,

found 270.1465.

Ny N'“J/@ White solid. [a], "= +16.7°, (c=0.48, CHCl5); *H NMR (300
N\_N \
T~

N MHz, CDCly): 62.05-2.17 (2H, m), 2.65-2.78 (1H, m), 3.29-3.38

e (1H, dd, J= 3.6 Hz, 3.6 Hz, 11.5 HZ), 3.38-4.48 (1H, dd, J= 6.4 Hz,

6.4 Hz, 11.5 Hz), 3.81-3.92 (1H, m), 4.46-4.67 (2H, m), 5.11-5.23 (1H, m), 7.29-7.46 (6H, m),
7.74-7.87 (5H, m), 7.93 (1H, s); ®)C NMR (CDCls, 75 MHz): § 35.2, 52.5, 53.2, 56.7, 59.3, 117.1,
119.9, 124.7, 127.1, 127.2, 127.8, 127.9, 129.4, 146.7, 147.1; HRMS for CiH»N;* (M+1), calcd.

372.1931, found 372.1931.
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Prepared according to method A as colorless oil (20% yield,
qo NNJ/© 79% of the starting materials were recycled). [o], "= +6.0°,
N
Q‘J (c=0.67, CHCl3); *H NMR (300 MHz, CDCls): $1.39-1.58 (1H,
H
P10 m), 1.97-2.15 (2H, m), 2.75-2.85 (1H, dd, J= 4.0 Hz, 4.2 Hz, 12.3
Hz), 2.95-3.06 (1H, m), 3.72-3.84 (1H, m), 3.95-4.05 (1H, m), 4.10-4.20 (1H, dd, J= 7.4 Hz, 7.4 Hz,
14.1 Hz), 4.30-4.44 (3H, m), 7.13-7.28 (5H, m), 7.28-7.40 (3H, m), 7.72-7.78 (2H, m), 7.88 (1H, s);
3C NMR (CDCl3, 75 MHz): § 34.6, 51.1, 51.3, 54.1, 55.8, 69.7, 78.8, 119.6, 124.7, 126.5, 126.6,

126.7, 127.0, 127.4, 127.8, 129.7, 137.1, 146.5; HRMS for CHxN,O" (M+17), calcd. 335.1866,

found 335.1867.

(2S4R)-tert-butyl 4-(benzyloxy)-2-((4-phenyl-1H-1,2,3-triazol-

HO N™ -1-yl)methyl)pyrrolidine-1-carboxylate (515 mg, 1.19 mmol) was treated
N
E|\>4 with Pd/C (100 mg) and methanol (15 mL) under hydrogen. The reaction
H
CP-11 mixture was stirred at 60 °C until the substrate was completely consumed

by TLC. The mixture was filtered through Celite and the resulting solution was concentrated in
vacuo to give Boc-CP-11 as colorless oil (125 mg, 32% yield, starting materials were recycled in

65% yield).

The Boc- CP-11 obtained from former steps was deprotected in a mixture of CH,Cl, (2 mL)
and TFA (2 mL). After removal of solvents in vacuo, the resulting TFA salt was subsequently
neutralized in saturated NaHCOj3 solution (5 mL). The agueous solution was extracted with CH,Cl,
(10 mLx3). The combined extracts were dried over anhydrous sodium sulphate. The organic solvent

was concentrated in vacuo to afford CP-11 as colorless oil (82mg, 92% yield). [o], "= +8.0°, (c=0.25,



CHCls); *H NMR (300 MHz, CDCls): $1.57-1.72 (1H, m), 1.94-2.06 (1H, m), 2.06-2.33 (3H, m),
2.95 (1H, 5), 3.89-4.02 (1H, m), 4.22-4.32 (1H, dd , J= 7.2 Hz, 7.5 Hz, 13.8 Hz), 4.37-4.60 (2H, m),
7.29-7.38 (1H, m), 7.38-7.49 (2H, m), 7.78-7.88 (2H, m), 7.98 (1H, s); °C NMR (CDCls, 75 MHz):
§ 29.7, 38.8, 55.0, 56.6, 72.7, 120.7, 125.7, 128.1, 128.9, 130.7, 147.6; HRMS for CiHi;N,O"

(M+1"), calcd. 245.1397, found 245.1399.

The title compound was prepared according to method A as yellow

N”N/ % oil (90% vyield). [0], "= +9.5°, (c=0.42, CHCl3); '"H NMR (300 MHz,

OJN CDCl3): § 1.36-1.55 (1H, m), 1.55-1.82 (2H, m), 1.82-1.98 (1H, m),
N

" CP-12 2.66-2.82 (1H, m), 2.89 (2H, t, J= 6.2 Hz), 3.50-3.68 (1H, m), 4.18-4.31

(1H, dd, J=7.9 Hz, 7.9 Hz, 13.6 Hz), 4.37-4.48 (1H, dd, J= 4.5 Hz, 4.5 Hz, 13.4 Hz), 7.38-7.54 (3H,

m), 7.66-7.73 (1H, m), 7.95 (1H, s), 8.37-8.43 (1H, m); *C NMR (CDCls, 75 MHz): & 24.9, 28.6,

46.0, 54.7, 57.4,123.1, 124.9, 125.0, 125.5, 126.1, 126.7, 127.7, 127.9, 128.3, 130.6, 133.4, 146.0;

HRMSfor Cy7H19N," (M+1%), caled. 279.1604, found 279.1606.

‘ N The title compound was prepared according to method A as white

T ) O solid (92% yield). [o], "= +10.3°, (c=0.58, CHCl5): *H NMR (300 MHz,
N
Q</ CDCl3): § 1.44-1.62 (1H, m), 1.62-1.88 (2H, m), 1.88-2.04 (1H, m),
H
CcP-13 2.92-3.02 (1H, m), 3.56-3.76 (1H, br), 3.85-3.94 (3H, m), 4.22-4.37 (1H,

m), 4.39-4.51 (1H, m), 7.06-7.14 (2H, m), 7.10-7.18 (2H, m), 7.75 (2H, d, J= 8.5 Hz), 7.83-7.89 (1H,
m), 8.00-8.06 (1H, m), 8.22 (1H, s); *)C NMR (CDCls, 75 MHz): § 24.4, 28.0, 45.5, 54.3, 57.2,
104.7, 118.2, 1195, 123.1, 123.3, 126.3, 128.0, 128.7, 133.3, 146.7, 156.9; HRMS for C1sH:N,O*

(M+1"), calcd. 309.1710, found 309.1708.

SO



The title compound was prepared according to method A as yellow oil (92% yield). [a], "=
N +42.9°, (c=0.42, CHCl3); "H NMR (300 MHz, CDCl3): § 1.34 (3H, t, J=
N o
D_JN 7.2 Hz), 1.37-1.52 (1H, m), 1.62-1.77 (2H, m), 1.85-2.00 (1H, m),
N
H 2.80-3.00 (2H, m), 3.52-3.68 (1H, m), 4.15-4.49 (5H, m), 8.26 (1H, s); **C
CP-14

NMR (CDCl3, 75 MHz): 6 14.3, 25.5, 29.0, 46.5, 55.3, 57.7, 61.2, 128.4,

139.8, 160.8; HRMS for C10H17N40," (M+1%), caled. 225.1346, found 225.1346.

The title compound was prepared according to method A as yellow

,\,\/,N / solid (85% yield). [0], "= +14.5°, (c=0.83, CHCl3): 'H NMR (300 MHz,
N
D4 CDCl3): § 1.31-1.61 (9H, m), 1.61-1.78 (2H, m), 1.78-1.94 (1H, m), 2.11
N
H
P15 (1H, 9), 2.16-2.30 (2H, m), 2.55 (2H, t, J= 6.3 Hz), 2.85 (2H, t, J= 6.6 Hz),

3.44-3.58 (1H, m), 4.03-4.17 (1H, dd, J= 7.9 Hz, 7.7 Hz, 13.6 Hz), 4.24-4.35 (1H, dd, J= 45 Hz, 4.3
Hz, 13.8 Hz), 6.38 (1H, t, J= 8.3 Hz), 7.53 (1H, s); *C NMR (CDCl3, 75 MHz): § 24.4, 25.0, 25.6,
25.7, 26.1, 27.8, 28.0, 29.0, 45.5, 54.3, 57.0, 118.7, 126.4, 129.4, 148.1; HRMS for CisHzsN,"

(M+1"), calcd. 261.2074, found 261.2074.
Ph
N”NJ/%H The title compound was prepared according to method A as yellow solid

N
Q—J (90% vyield). [o], "= +10.7°, (c=0.75, CHCl3); *H NMR (300 MHz, CDCl3): &

P10 1.23-1.39 (1H, m), 1.51-1.65 (2H, m), 1.70-1.83 (1H, m), 2.69 (2H, t, J= 6.8 Hz),

2.90-3.52 (3H, m), 3.96-4.08 (1H, dd, J= 7.7Hz, 7.7Hz, 13.6Hz), 4.11-4.21 (1H, dd, J= 4.9 Hz, 4.7
Hz, 13.6 Hz), 6.85-7.45 (11H, m); *C NMR (CDCls, 75 MHz): § 25.2, 29.0, 46.3, 55.2, 57.7, 76.5,
123.6, 127.2, 127.3, 127.4, 127.8, 127.9, 146.1, 146.2, 153.9; HRMS for CaoH23N4O" (M+1*), calcd.

335.1866, found 335.1866.
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The title compound was prepared according to method A as yellow
oil (89% vyield). [o], "= +4.8°, (c=0.83, CHCl3); *H NMR (300 MHz,
CDCl5): 6 1.00 (3H, t, J= 7.2 Hz), 1.24-1.39 (1H, m), 1.51-1.67 (2H, m),

1.70-1.86 (1H, m), 1.90-2.60 (1H, br), 2.69-2.85 (2H, m), 2.97 (2H, g, J=

14.1 Hz), 3.34-3.48 (1H, m), 3.90-4.01 (1H, m), 4.15-4.24 (1H, m),
7.14-7.35 (4H, m), 7.39 (1H, ), 7.47-7.55 (1H, m), 7.58 (3H, d, J= 7.3 Hz); *C NMR (CDCl3, 75
MHz): § 15.7, 25.2, 29.0, 46.4, 55.4, 57.8, 59.2, 83.8, 120.0, 122.3, 125.5, 128.0, 129.3, 140.5, 145.2,

149.7; HRMS for CyHsN,O" (M+17), caled. 361.2023, found 361.2025.

The title compound was prepared according to method A as white

(@]
Nf/ka solid (95% yield). [, "= +10.9°, (c=0.92, CHCl3); *H NMR (300 MHz,
; H
N
W CDCly): § 1.32-1.48 (10H, m), 1.60-1.79 (2H, m), 1.83-1.97 (1H, m),
N
H
P 2.00-2.40 (1H, br), 2.85-2.95 (2H, m), 3.47-.62 (1H, m), 4.15-4.25 (1H,

dd, J= 7.7 Hz, 7.5 Hz, 13.6 Hz), 4.34-4.43 (1H, dd, J= 4.7 Hz, 4.7 Hz, 13.6 Hz), 6.99 (1H, s), 8.15
(1H, 5); 3C NMR (CDCls, 75 MHz): § 24.5, 27.9, 28.0, 45.5, 50.4, 54.6, 56.7, 124.8, 143.1, 158.5;

HRMS for C1oH2NsO" (M+17), caled. 252.1819, found 252.1820.

N\” / CP-19 was prepared following the similar procedure with that of CP-4 to

N
EE?# give ayellow oil (84% yield). [a],"= +3.4° (c=0.58, CHCls); *H NMR (300
CP-19 MHz, CDClj): 6 1.28-1.43 (1H, m), 1.61-1.76 (2H, m), 1.76-1.89 (1H, m),

1.96-2.33 (1H, br), 2.88 (2H, t, J= 6.6 Hz), 3.54-3.78 (1H, m), 4.14-4.35 (1H, m), 7.38-7.54 (5H, m),
7.67 (1H, s); *C NMR (CDCls, 75 MHz): § 24.1, 28.1, 45.2, 51.9, 56.8, 126.2, 128.0, 128.1, 128.4,

131.9, 137.3; HRMS for Ci3H17N,;" (M+1Y), caled. 229.1448, found 229.1447.
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CP-20 was prepared following the similar procedure with that of CP-4

N
I\I‘,\/l J to give a yellow oil (63% yield). [a], "= -3.0°, (c=0.67, CHCl3); *H NMR
Ey?# O (300 MHz, CDCly): § 1.31-1.45 (1H, m), 1.61-1.77 (2H, m), 1.77-1.90 (1H,
o M), 1942.37 (1H, br), 291 (2H, 1, J= 6.8 H2), 361-3.78 (1H, m), 3.95 (3H,
CP-20 / 9), 4.20-4.40 (2H, m), 7.11-7.25 (2H, m), 7.48 (1H, d, J= 8.1 Hz), 7.70-7.86

(3H, m), 7.90 (1H, s); *C NMR (CDCls, 75 MHz): § 24.1, 28.1, 45.3, 52.0, 54.4, 56.8, 104.6, 118.9,
121.0, 125.6, 126.6, 127.5, 128.7, 132.0, 133.6, 137.5, 157.6; HRMS for C1sH1N4O" (M+1"), calcd.

309.1710, found 309.1710.

Procedure for the Michael reaction: Nitrostyrene (37 mg, 0.25 mmol) and CP-2 (12 mg, 10
mol%) were mixed with cyclohexanone (0.5 mL, 5 mmol) in the presence of TFA (0.00625 mmol,
0.2 pL) at room temperature (Bulk solution of TFA in cyclohexanone was freshly prepared and
employed in the reaction, 20 uL TFA in 50 mL of cyclohexanone). The homogeneous reaction
mixture was stirred at room temperature for 18 h. The reaction mixture was directly loaded onto
silicagel column to afford the Michael adduct 1 (61 mg, 99%) as white solid: [o], "= -15.2° (c= 0.5,
CH3OH), syn/anti=49:1(by *H NMR), 92% ee (by HPLC on achiral phase chiralpak AD-H column,
A= 254 nm, i PrOH/hexane 10:90, 20°C , 0.5 mL min'; tg= 22.7 min (minor), 29.4 min (major)). All

the Michael addition products are known compounds. 2°

HPL C conditions:
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The enantiomeric excess was determined by HPLC with an AD-H column at 254
it/yNoz nm (2-propanol: hexane=10:90), 25 °C, 0.5 mL/min; tg= 22.7 min (minor), 29.4 min
(major).
@ The enantiomeric excess was determined by HPLC with an AD-H column at 254
O =
it/\/’\‘oz nm (2-propanol: hexane=10:90), 20°C, 0.5 mL/min; tg= 27.4 min (minor), 41.6 min
(major).
©\ The enantiomeric excess was determined by HPLC with an AD-H column at 254
o Y “al

iém NOz nm (2-propanol: hexane=10:90), 20°C, 0.5 mL/min; tg= 27.4 min (minor), 41.6 min

(major).
. ©\CI The enantiomeric excess was determined by HPLC with an AD-H column at 254
it_/v Nz nm (2-propanol: hexane=10:90), 20°C, 0.5 mL/min; tg= 27.4 min (minor), 41.6 min
(major).
©\ The enantiomeric excess was determined by HPLC with an AD-H column at
0 Y “Br

ié/?vNoz 254 nm (2-propanol; hexane=10:90), 20°C, 0.5 mL/min; tz= 21.9 min (minor), 38.3

min (major).
CHy
The enantiomeric excess was determined by HPLC with an AD-H column at
&/?VNOz 254 nm (2-propanol: hexane=10:90), 20°C, 0.5 mL/min; tz= 18.0 min (minor), 23.5

min (major).

The enantiomeric excess was determined by HPLC with an AD-H column at

254 nm (2-propanol: hexane=20:80), 20°C, 0.5 mL/min; tz= 19.1 min (minor), 23.9

OCH;
0 i
&/VNOZ

S13



min (major).

OCH
f ’ The enantiomeric excess was determined by HPLC with an AD-H column at 254 nm

Q = OCH; (2-propanol: hexane=20:80), 20°C, 0.5 mL/min; tg= 17.4 min (minor), 18.9 min (major).

2

‘ The enantiomeric excess was determined by HPLC with an AD-H

o column at 254 nm (2-propanol: hexane=20:80), 20°C, 0.5 mL/min; tg= 20.5

é/E\/NOZ
min : (minor), 23.9 min (mgjor).

o]

J

o) The enantiomeric excess was determined by HPLC with an AD-H column at

<

254 nm (2-propanol: hexane=20:80), 20 °C, 0.5 mL/min; tg= 23.2 min (minor),
NO,

24.7 min (mgor).

The enantiomeric excess was determined by HPLC with an AD-H column at

NO, 254 nm (2-propanol: hexane=20:80), 20°C, 0.5 mL/min; tg= 13.7 min (anti, major),

?0
Ty,
,©

15.1 min (anti, minor), 16.2 min (syn, minor), 20.5 min (syn, major).

The enantiomeric excess was determined by HPLC with an AD-H column at
254 nm (2-propanol: hexane=20:80), 20 °C, 0.5 mL/min; tg= 14.5 min (minor),

NO,

15.4 min (major)

The enantiomeric excess was determined by HPLC with an AD-H column at

%

281 nm (2-propanol: hexane=3:97), 20°C, 0.5 mL/min; tz= 17.9 min (mgjor), 21.0

min (minor)

Reference:

[1] Krasinski, A.; Fokin V. V.; Sharpless, K. B. Org. Lett. 2004, 6, 1237.
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[2] Luo, S,; Mi, X.; Zhang, L.; Liu, S.; Xu, H.; Cheng, J.-P. Angew. Chem. Int. Ed. 2006, 45, 30937

[3] (a) Ishii, T.; Fujioka, S.; Sekiguchi, Y.; Kotsuki, H. J. Am. Chem. Soc. 2004, 126, 9558-9559; (b)
Betancort, J. M.; Sakthivel, K.; Thayumanavan, R.; Tanaka, F.; Barbas, C. F. Ill, Synthesis 2004,
1509-1521. (c) List, B.; Pojarliev, P.; J. Martin, H. Org. Lett. 2001, 3, 2423-2425.

[4] (&) Cobb, A. J. A.; Longbottom, D. A.; Shaw, D. M.; Ley, S. V. Chem. Commun. 2004,
1808-1809; (b) Cobb, A. J. A.; Shaw, D. M.; Longbottom, D. A.; Gold, J. B.; Ley, S. V. Org.
Biomol. Chem. 2005, 3, 84-96;

[5] (8 Wang, W.; Wang, J.; Li, H. Angew. Chem. Int. Ed. 2005, 44, 1369; (b) Hayashi, Y .; Gotoh, H.;
Hayashi, T.; Shoji, M. Angew. Chem. Int. Ed. 2005, 44, 4212-4215.
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NMR spectrafor theclicked catalysts
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Surrent Data Paraneters

ANE XH-060510-5
ZXPNO 12
ROCNO 1

=2 - Acquisition Parameters
Jate_ 20060510

Tine 13.45
INSTRUN av300
ROBHD 5 mm DUL 13C-1
2ULPROG 2930

) 66536
SOLVENT €c13

\s 16

25 2

SHH 6172.839 Hz
=IDAES 0.084190 Hz
AqQ 5.3084660 sec
% 143.7

bl 81.000 usec
b3 6.00 usec
TE 300.6 K

ot 2.00000000 sec

= CHANNEL f1 =

AUt 1H

21 9.30 usec
a1 -1.00 g8
SFO1 300.1318534 NHz

=2 - Processing parameters

sI 32768
SF 300.1300060 NHz
HDW EN
5s8 0
B 0.30 Hz
58 0
aC 1.00

1D NMA plot parameters
X 22.00 cn
v 10.00 cm
10.582 ppn
3175.98 Hz
0.435 ppn
130.44 Hz
0.46125 ppn/cn
138.43364 Hz/cn

Cuprent Data Parameters

NAME XH-060510-5
EXPND 11
SRDCND 1

- Acquisition Parameters

Jate_ 20060510
Tine 13.36
INSTRUM avaog
SADBHD 5 mm DUL 13C-1
ULPROG 2gpga0

™ B5536
SOLVENT toc13

\5 132

] 4

SHH 17985.611 Hz
F1DRES 0.274433 Hz
8a 1.8219508 sec
B 4597 6

] 27.800 usec
xE 6.00 usec
TE 300.6 K

bt} 2.00000000 Sec
411 0 03000000 sec
a2 0.00002000 sec

CHANNEL 11

13¢
9.40 usec

-1.00 dB
75.4752853 MHz

SFO02 300.1312005 MHZ

72 - Processing parameters

51 32768
SF 75.4677430 MHz
NDK EM
558 [
8 1.00 Hz
8 [
o 1.40

10 NMR P10t parameters
X 22

10.00 cn
133.527 pon
10107.16 Hz
4.344 ppn
i 320.29 Hz
FPUCM 5.89457 ppn/cn
4zeM 444.B5785 Hz/cn



Surrent Data Parameters

NAME XH-060627-1
NONT YD UT NN DD D NS I I I DO U O NN NAND DI PVOEI DU ST DT o NN EXPND 10
RYGaNEYSaBEIRYE BRI sR85388AR3EISINBsORNEBR3YaaA B
cDANTSREORIBIDS =~ N N R  ES R R J R T e i R I NV ol - R 2A0CNG L
ABSNISTIIRaTaD R R R I I I B R i R e RSB I I R R S RS I
S B HAIITIRANAR FEITRAURBoBICERARSTFFIIIRERITIEBRAS
NN N N N N N N N PEE R R VRN RS RC RS PR S S S %2 - Acquisition Paraneters
Jate_ 20060627
Time 12.44
INSTAUM av3oo
PADBHD 5 mm DUL 13C-1
PULPROG 2930
o 65536
SOLVENT COC13
\S 16

5 2
SHH 6172.839 Hz
“IDRES 0.094180 Hz

N N~N A 5.3084660 sec

N B 322.5
N\ N W 81.000 usec
JE 6.00 usec
TE 301.6 K
pit 2.00000000 sec
CHANNEL f1
CP-2 %
9.30 usec
-1.00 dB
SFO1 300.1318534 MHz

2 - Processing paraneters

5T 32768

SF 300.1300059 MHz
HDW

558 0

B 0.30 Hz
38 0

T 1.00

10 NMA plot parameters
X

22.00 cm
+ oY 10.00 cm
1P §.455 ppn
1 2537.63 Hz
op 0.654 ppn
3 (3lg |28 3| |e s g all=l |z =2 16.21 2
2 s sle ol |y =1 2 SRR I IPMCM 0.35461 ppn/cn
z B H H 4ZCum 106.42826 Hz/cm
& <lai ail < <l < < Qi <<l 1<
T B B o B B B B T T A T T B B T B O B N B B T B S B B B S
ppm B 7 6 5 4 2 1
current Data Parameters
ANE XH-0B0615-1
2XPNO 10
2ROCNO 1
72 - Acquisition Paraneters
Jate_ 20060615
Tine 12.11
INSTRUM av300
RUBHD 5 mW DUL 13C-1
2ULPROG 2gpg30
~ © o~ T o m o o psa} N ow ™ w536
© oo~ o Rl © & b=} N
- ~ ~~S o0 S S© @0 © S in S0LVENT ouc13
=] ~ cw®o o N~ © [Tel © ol 10 s a75
a s Gona [NENES B B < UM % 4
SWH 17985.611 Hz
“IORES 0.274438 e
0 1.8210508 sec
® 1824.5
~ n 27.800 usec
N N N %® 6.00 usec
H N e 302.1 K
21 2.00000000 sec
11 0.03000000 sec
112 0.00002000 sec
CHANNEL 11
13C
9.40 usec
-1.00 08
CP-2 75.4752953 Miz
CHANNEL 12
Waltzis
1H
80.00 usec
-1.00 08
18.00 08
18.00 08
300.1312005 Mz
72 - Processing parameters
31 32768
sF 754677480 Mz
AW EM
558 0
8 1.00 H
38 0
x 1.40
1D NNR plot parameters
X 22.00 on
v 10.00 on
F1p 164.894 pom
71 12217.76 Hz
| 2 5,195 pon
i I s i i M A‘ it u i il : i 2 604.16 Hz
SPNCM 5.84071 ppn/cn
ppm 140 120 100 80 60 40 20 i 523, 79980 rz/en
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Surrent
NAME
XPNO
2HOCNO

72 - A
date_
Time
INSTAUM

SOLVENT
NS

5

SHH
“IDRES

5FO1

72 - Pr
5T
SF
HDW
558
B
38
T

10 NMA
X

oy
1P
1
2p
e
PPMCM
4zCMm

Current D
NAME
EXPND
IRDCND

2 - Acqu
Jate_
Tine
INSTRUM
JRDBHD
ULPROG
T
SOLVENT
\S

35

SHH
F10RES

Data Paraneters
XH-060627-2

10

t

quisition Paraneters

20060627
12.51
av3no

5 mm DUL 13C-1
2330

65536
coc13

16

2

6172.839
0.094130
5.3084660
322.5
81.000
6.00

301.7 K
2.00000000

CHANNEL f1

1H

9.30

-1.00
300.1318534

ocessing paraneters
32768

300.1300062 MHz

0
0.30
0
1.00

plot parameters
22.00

10.00

8.385

2516.71

2.231

669.67

0.27973
83.95660

ata Parameters
XH-ThioCP-1-F
20
1

isition Parameters
20080305

12.51
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55536

coc13

915

4
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18219508
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27.800
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usec
usec

297.3 K

sec
sec
sec

2.00000000
0.03000000
0 00002000

CHANNEL 1
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CHANNEL 12
waltzig

1H
B0.00

300.1312005

Hz

sec

usec
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sec

usec
aB
MHz

cm
cm

ppm

Hz

ppm

Hz
pon/cn
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2 - Processing parameters
51 32768
sF 75.4678252 NHz
NOW ]
ssB 4
8 1.00 Hz
6 u
Ed 1.40
1D NMR plot parameters
X 2.00 cn
10.00 cn
167.113 ppn
12611 86 Hz
1.130 ppn
F: B5.26 Hz
FPUCM 7.54470 ppn/cn
HzeM 56938106 Hz/cn



Current Data Parameters

PSR EEE RIS 2B g8 SN s YL RSO RRE3ED oo
= fhowobomMbOnYTn< I @0 e e I e I A B = i e R SROCND 1
€ DSORRONSODD~N~ OO D DI oINS 0AUVIDVODWIITNUNOST M AU < 9O
a ©ON NSNS NS STnanona TSNS ee 9@ oa™nen@mdinianinn N =
[N N N N N NN TTTTTITTITTOOMOOOOMO M@ NN AN AN 2 - Acquisition Parameters
Jate_ 20060316
Time 13.39
INSTRUM av30D
ADBHD & nm DUL 13C-1
ULPROG 2030
™ 65536
SOLVENT coc13
\S 16
b 2
SWH 6172.639 Hz
~IDAES 0.09419D Hz
AQ 5.308466D sec
36 101.5
M 81.00D usec
X 6.0D usec
TE 299.5 K
21 2.0000000D sec
CHANNEL f1 =
1H
9.30 usec
CP-4 -1.00 o8
SFO1 300.1318534 MHz
2 - Processing parameters
s1 32768
5F 3001300062 Mz
NOW EM
ssB D
B 0.30 Hz
58 0
2 1.00
1D NMR plot parameters
X 22.00 cn
A oY 10.0D cn
1P 9.151 ppm
=1 2746.56 Hz
2P 1.524 ppm
3 glzlz g |slgly of 13 e 2 47.30 tiz
& S12s = 3z =] =] a IPMCM 0.34671 ppm/cn
£ HZCN 104.0575D Hz/cm
& ollm]ai m Y Sy - - -
O T S e o L o e T e L L e e B L e e
ppm 8 7 6 5 4 3 2
- oS wo®o <o ® - o ~ © Current Data Parameters
. 583583 REE 8 38 8 e,
a E%%@g@ RRR 5 8 g < @ PROCND 1
K\ ‘ ‘ 2 - Acquisition Parameters
Jate_ 20060316
Time 13.41
INSTRUM av3on
ADBHD 5 mn DUL 13C-1
SULPROG 20pg30
™ B5536
SOLVENT coci3
\s 41
i 4
SWH 17985.611 Hz
10RES 0.274433 Hz
aQ 1.8219508 sec
6 3649.1
) 27.800 usec
JE 6.00 usec
TE 299.7 K
n 2 000DO000 sec
a11 0.03000000 sec
e 0.00002000 sec
CHANNEL 11
13C
9.40 usec
-1.00 dB
CP_4 75.4752953 MHz
CHANNEL {2
Waltzib
1H
B0.00 usec
-1.00 dB
18.00 ¢B
18.00 dB
300.1312005 MHz
2 - Processing parameters
B 3
5F 75.4677480 MHZ
NOW
SSB 0
-B 1.00 Hz
B 0
L 1.40
10 NMR plot parameters
oX 24.00 cn
10.00 cm
16D.965 ppm
12147.68 Hz
,‘ | Ll A_‘L“A.“‘uq YR m‘ﬂ i ik “ it i i sgsiszism
ppm 140 120 100 80 60 Pl
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ppm

Integral

ppm

ppm

©
©
~
©
S
<

7.93098
7.91054

@ o ©
D © ©
o~ ™
©m <
® oD
NN

7.44289

=—7.41922

%

7.39393
7.35147
7.32729
7.30308
7.25984

CP-5

1.1930
2.3172
2.5679
1.0944

129.389
127.864

~—127.263

—119.592

/
=~
T124.724

120

100

5.28057
4.75964
4.74296
4.71274
4.69606
4.56292
4.54042

_//—4.51618

o

76.469
76.045

80

1.0000
1.2262

75.621

T 74271

TT~—4.49363

3.95152
3.93160

3.90225

3.88316
3.21722

=—3.19728

X

62.163

60

S20

51.636

0.9564

3.18210
3.16226
2.85864
2.83303
2.80111
2.76686
1.91165
1.85568

——1.74618

1.1823

38.409

40

__— 31.597

T~ 30.616

1.5438

1.64405
1.53632
1.31600
1.24675

3.2714
2.9042

20

current Data Parameters

NAME XH-060406-1
=XPNO 10
SROCNO 1

- Acguisition Paraneters

Jate_ 20060405
Time 21.00
INSTRUM avion
SROBHD 5 mm OUL 13C-1
2ULPROG 2930
™ 65536
SOLVENT coc13
\S 16
25 2
ShH 6172.839 Hz
“IDRES 0.094190 Hz
aQ 5.3084660 sec
36 143.7
oW 81.000 usec
2E 6.00 usec
TE 298.2 K
ot 2.00000000 sec
= CHANNEL f1 =
1H
9.30 usec
-1.00 a8
5FO1 300.1318534 NHz

- Processing parameters
32768

3001300062

EN

MHz

0
0.30
0

1.00

1D NMR plot parameters
oX 22.00
oY 10.00
8.900
2971.40
0.570
s 171.14
0.42410
127.28462

cn
cn
pon
Hz
pon
Hz

Hz/cm

Current Data Parameters
NAME

XH-060406-1
XPND 11
SRDCND 1

2 - Acquisition Parameters

Jate_ 20080405
Time 21.02
INSTRUN avaon
SADBHD 5 mm DUL 13C-1
2ULPROG zgpg3n

™ 63536
SOLVENT coc13

\s 4

15 4

SHH 17985.611 Hz
“1DRES 0.274433 Hz
Y 18219508 sec
£ 3643.1

k7 27.800 usec
E 6.00 usec
TE 298.3 K

b1 2 000D0000 sec
11 0.03000000 sec
112 0.000D2000 sec

CHANNEL 11

75.4752953 MHZ

CHANNEL 12
waltzig
1H
B0.00 usec
-1.00 dB
a2 18.00 dB
2113 18.00 08
SFD2 3001312005 MHz

2 - Processing parameters
1

5 32758
SF 75.4678362 MHz
NDW

558 [

8 1.00 Hz
8 0

£ 1.40

1D NMR plot parameters
X

22.00 cn

oy 10.00 cn

168415 ppn

12709.82 Hz

1.373 ppn

2 104.11 Hz
IPUCM 7.59352 ppn/cn
HzoM 572.89133 Hz/cn

pen/cn



ppm
7.25990

4.05401
4.04129
4.03699
4.02989
4.01305
3.38911
3.38185
3.36488
3.35175
3.34853
3.33755
3.33182
3.32926
3.31926
3.30029
3.09574
3.05700
3.03963
3.03204
2.28094
1.84733
=_——1.61367
1.59949
1.59502
1.58034
1.56705
1.55255
1.53450

= —2.25605

N—2.23131

2.20934
2.18481

X

Integral
1 0000
3.1062
2.0574
1.0379
1.4295
1.0642

w—

ppm
77.4545
=77.0311
76.6072
615311
57 2944
———52.5533
———35.2912

Current Data Parameters

NANE XH-DGDED5-1
ZXPNO 10
SROCNO 1

F2 - Acquisition Parameters

date_ 20060605
Tine 13.25
INSTRUM av300
SAOBHD 5 mm DUL 13C-1
SULPROG 2930
it} 65536
SOLVENT cocl13
NS 16
ps) 2
SWH 6172.839 Hz
=I10RES 0.D34190 Hz
4Q 5.3084660 sec
36 228.1
M 81.000 usec
E 5.00 usec
TE 301.6 K
21 2.00DDDO0O seC
CHANNEL f1
1H
9.30 usec
-1.00 dB
sFO1 30D.131B534 MHz

- Processing parameters
32768

300 13DD064 MHz
EM

0
0.30 Hz
0

1.00

1D NMA plot paraneters

X 22.00 cn
1D.00 cm
6.016 ppn

2405.71 Hz
0.683 ppn

F 205.02 Hz

IPNCM 0.33329 ppn/cm

4zCM 100.03147 Hz/cm

current Data Parameters
NAME XH-QBDED5-1
EXPNO 11
PROCNO 1

F2 - Acguisition Parameters

Date_ 20060605
Time 13.31
INSTRUN av300
PAOBHD & mm DUL 13C-1
PULPAOG 2gng30
0 65536
SOLVENT [E]
NS 134
05 4
SHH 17985611 Hz
FIDRES 0.274439 Hz
A 1.8219508 sec
RS 512
oW 27 BOD usec
DE 5.0D usec
TE 1.8 K
Dt 2.00000000 sec
011 0.43000000 sec
012 0.40002000 seC
CHANNEL f1
13c
9.40 usec
-1.00 0B

75.4752853 MHz

CHANNEL 2
CPDPAG2 waltzip
Nuc2 1H
PcPO2 80.00 Usec
L2 -1.00 0B
PL12 18.00 OB
PL13 1B.00 OB
5Fo2 300.1312005 MHz

F2 - Processing parameters

32768
s 75.4677490 MHz
WOW

ssB [}

L8 1.00 Hz
il 0

PC 1.40

10 NMR plot parameters
[+

22.00 cn
o 10.00 cn
FiP 160.758 ppn
Fi 12132.03 Hz
Fap 0 561 ppn
Fa 42.37 Hz
PRMCM 7.28B166 ppn/cm

HZCH 543.53027 Hz/cn
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Current Data Parameters

NANE XH-050621-2
ZXPNO 10
ROCNO 1
=2 - Acquisition Parameters
Jate_ 20060522
Tine 13.09
INSTRUN av300
ROBHD 5 mm DUL 43C-1
2ULPROG 2930
) 65536
SOLVENT €oc13
\s 16
25 2
SHH 6172.839 Hz
=IDAES 0.034190 Hz
Aq 5.3084660 sec
% 143.7
oM 81.000 usec
% 6.00 usec
TE 300.9 K
ot 2.00000000 sec
= CHANNEL 1 =
1H
9.30 usec
-1.00 d8

SF01

300.1318534 NHz

=2 - Processing parameters

51 32768
SF 300.1300041 NHz
NDW EM
558 0
B 0.30 Hz
38 0
aC 1.00

1D NMR plot parameters

X 22.00 cn
10.00 cn
9.794 ppn

2939.46 Hz
1.417 ppn

i 425.36 Hz
0.38076 ppn/cn

114.27744 Hz/cn

Current Data Parameters

NAME XH-050624-2
EXPND 11
IRDCND 1

- Acquisition Parameters
20080522

Jate_
Tine 13.11
INSTRUM avaog
SRDBHD 5 mm DUL 13C-1
ULPROG 29pg30
™ 55536
SOLVENT toc13
\5 238
] 4
SHH 17985 611 Hz
F10RES 0.274433 Hz
80 1.8219508 sec
6 5160.6
] 27.800 usec
xE 6.00 usec
TE 301.0 K
hEl 2.00000000 SeC
11 0.03000000 sec
412 0 00002000 sec
CHANNEL 11
13¢
9.40 usec
-1.00 dB

75.4752353 MHz

1H
B0.00 usec

acpo2

L2 -1.00 08
aL12 18.00 dB
13 18.00 dB
5FD2 3001312005 MHZ

2 - Processing parameters

s1 32768
5F 75.4677430 NHz
NDW

ssB [

B 1.00 Hz
Eil 0

a 1.40

1D NMR plot parameters

X 22.00 cn
10.00 cn

201.004 ppn

1516934 Hz
2.666 ppn

i 201.18 Hz
9.01533 ppn/cn

68037081 Hz/cm
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Current Data Parameters

XH-050621-1
12
1

=2 - Acguisition Paraneters

date_
Time
INSTAUM
SROBHD
2ULPROG

SOLVENT

SFO1

sI

=P

N

IPNCM
HZCN

20060522
12.30
av300

5 mm OUL 13C-1

2330
65536
coc13

16
2
6172.839 Hz
0.094190 Hz
5.3084660 sec
228.1
81.000 usec

6.00 usec

300.4 K
2.00000000 sec

CHANNEL 1

1H
9.30 usec
-1.00 g8
300.1318534 NHz

=2 - Processing parameters

32768
300.1300056 NHz

0
0.30 Hz
0

1.00

10 NMR plot parameters

22.00 cn
10.00 cm
9.562 ppn

2869.79 Hz
0.300 ppn
89.97 Hz

0.42100 ppn/cn

12635554 Hz/cm

Current Data Parameters

NAME
XPND
JRDGND

XH-050621-1
13
1

2 - Acquisition Paraneters

Jate_
Time
INSTRUN
SRDBHD
ULPROG

T
SOLVENT

s1

PMCM
4zeN

20060522
12.35
avang

5 mm DUL 13C-1
zgpg30
65536
coci3

482

4
17985.611
0.274433
1.8219508
7298.2
27.800
6.00

300.8 K
2.000D0000
0.03000000
0 00002000

CHANNEL 11

CHANNEL 12
waltzig

1H
B0.00

300.1312005

72 - Processing parameters

32768

75.4677430 MHz
EN

0

1.00

0
1.40

10.00
215.000
16225.57
-5.000
-377.34
10.00000
754.67743

ppn/cn
Hz/cn
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Current Data Parameters

NANE XH-060413-1
ZXPNO 10
ROCNO 1

=2 - Acquisition Parameters
Jate_ 20060414

Tine 12,16
INSTRUN av300
ROBHD 5 mm DUL 43C-1
2ULPROG 2930

) 65536
SOLVENT €oc13

\s 16

25 2

SHH 6172.839 Hz
=IDAES 0.034190 Hz
Aq 5.3084660 sec
% 228.1

oM 81.000 usec
% 6.00 usec
TE 298.6 K

ot 2.00000000 sec

SF01

= CHANNEL f1 =

1H
9.30 usec
-1.00 d8
300.1318534 NHz

=2 - Processing parameters

51
SF
NDW
558
B
38
aC

32768
300.1300062 MHz
EM
0
0.30 Hz

0
1.00

1D NMR plot parameters

22.00 cn
50.00 cn
9.356 ppn
2607.88 Hz
1.365 ppn
409.60 Hz

0.36322 ppn/cn

109.01263 Hz/cm

Current Data Parameters

NAME
PND
SRDCND

XH-060413-1
11

1

2 - Acquisition Parameters

Jate_
Time
INSTRUN
IRDBHD
ULPROG
T
SOLVENT

SFD2

CHANNEL 11

20080414
12.13
avaon

5 mm DUL 13C-1

2gpga0
B5536
toci3
484
4
17985.611 Hz
0.274433 Hz
1.8219508 sec
143.7
27.800 usec
6.00 usec
298.8 K
2 00004000 sec
0.03000000 sec
0.00002000 sec

130
9.40 usec
-1.00 dB
75.4752353 MHz

HANNEL 12
waltzig
1H
50.00 usec
-1.00 dB
18.00 dB
18.00 08
3001312005 MHz

2 - Processing parameters

51
SF
NDH

32768
75.4678261 MHz

[
1.00 Hz
0

1.40

10 NMA plot paraneters

IPHCM
420N

22.00 tn
20.00 cn
173.414 ppn

43087.20 Hz

4.800 ppn

362.28 Hz
7.66427 ppn/cn
578.40540 Hz/cn
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Surrent Data Parameters

NAME XH-060627-3
ZXPND 10
°AOCNO 1
2 - Acquisition Parameters
Jate_ 20060627
Time 12.56
INSTAUM avano
AOBHD 5 mm DUL 13C-1
2ULPA 2330
65536
SOLVENT coc13
\s 16
25 2
SH 6172.839 Hz
IDRES 0.094180 Hz
a9 5.3084660 sec
® 322.5
W 81.000 usec
) 6.00 usec
TE 301.7 K
b1 2.00000000 sec
CHANNEL 1
H
9.30 usec
-1.00 0B

5FO1

300.1318534 MHz

2 - Processing paraneters

5T 32768
SF 300.1300070 MHz
HDW

558 0

B 0.30 Hz
38 0

T 1.00

10 NMA plot parameters
X

22.00 cm
oY 10.00 cm

1p 8.612 ppn

=y 2584.60 Hz

2P 0.353 ppn

2 105.85 Hz
PMCM 0.37541 ppn/cn

4zCMm 112.67039 Hz/cm

Current Data Parameters

NAME XH-060526-4
EXPND 11
SRDCND 1

2 - Acquisition Paraneters

Jate_ 20050525
Time 13.09
INSTRUN avaon
9RDBHD 5 mm DUL 13C-1
ULPROG zgpgal
™ 65536
SOLVENT coc13
\s 728
15 4
H 17985.611 Hz
“1DAES 0.274433 Hz
[ 1.8219508 sec
£ 574.7
;M 27.800 usec
3k 6.00 usec
TE 300.5 K
o 2 000D000D sec
a1 0.03000000 sec
12 0.000D2000 sec
CHANNEL 11
130
9.40 usec
-1.00 dB

75.4752353 MHz

CHANNEL 12
waltzig
1H
50.00 usec
-1.00 dB
a2 18.00 dB
2113 18.00 08
SFD2 3001312005 MHz

2 - Processing parameters

51 32768
SF 75.4678275 MHz
NDH

558 [

8 1.00 Hz
38 0

T 1.40

1D NMA plot parameters

X 22.00 tn
10.00 cn

165.234 ppm

12543 .88 Hz
4.783 ppn

i 350.05 Hz
7.34143 ppn/cn

554.04199 Hz/cn



Current Data Parameters
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NNNNNENNSNNSNNNNN© DT T T T T T TITITITITITOMAG OO AN o oo ot o o =2 - Acquisition Parameters

date_ 20060607
Tine 12.47
INSTAUN av300
ROBHD 5 mm OUL 13C-1
2ULPAOG 2930
N ™ 55536
N~ SO0LVENT coc13
\ / \5 16
HO,, N b 2
: SHH 6172.839 Hz
=IDRES 0.094190 Hz
N I 5.3084660 sec
% 406.4
H M 81.000 usec
xE 6.00 usec
CP-11 TE 301.0 K
ot 2.00000000 sec
= CHAMNEL f1 =
1
9.30 usec
-1.00 o8
3F01 300.1318534 NHz
=2 - Processing paraneters
51 32768
SF 300.1300054 NHz
WDH EN
558 0
8 0.30 Hz
38 0
¢ 1.00
1D NMA plot parameters
oX 22.00 cn
10.00 cn
8.259 ppn
2478.82 Hz
1.404 ppn
= <)~ olg of o 0 © ol o < E
:Rlg (g8 8 8 g g2 B - o'stiat powsen
£ : g : 42eM 93.52377 Hz/cn
g lsll< il = < e S < nl < -
L
ppm 7 3] 5 3
© T - o O~ Do o . ~ ~ Current Data Parameters
- @ 8 @ E y‘: IS uaNg ,‘3 g 5 5 ;* VA:ED xmcaosm;;
a 5 FEECS RRRER 88 & & 2ROCND !
\\// / \ / ‘ =2 - Acquisition Paraneters
Jate_ 20060607
Time 12.55
INSTRUM avaon
JRDBHD 5 mm DUL 13C-1
2ULPROG 29pg30
™ 65536
N SOLVENT coc13
., s 1024
N / 15 4
HO \ SHH 17985.611 Hz
//, N FIDRES 0.274439 Hz
AQ 1.8219508 sec
6 456.1
W 27.800 usec
N JE 6.00 usec
H TE 302.1 K
o 2 00000000 sec
111 0.030D0000 sec
CP-11 412 0.000D2000 sec
CHANNEL 11
13C
9.40 usec
-1.00 dB
75.4752953 MHz
HANNEL 12
waltzif
1H
B0.00 usec
-1.00 dB
18.00 0B
18.00 0B
SFD2 300.1312005 MHz
=2 - Processing parameters
51 32768
SF 75.4677476 MHz
NDW
558 a
B 1.00 Hz
3B ]
C 1.40
1D NMA plot parameters
L 22.00 cm
20.00 cm
171.561 ppm
l 12947 .33 Hz
12.154 ppm
WM Lkt Al by ..‘ o ‘n unm.l Lkl 1 WWW \ 847,22 iz
ppm 160 140 120 100 80 60 40 20 e o ma

S26
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Current Data Parameters

NAME XH-CP-27-f
ZXPNO 10
9ROCNO 1

=2 - Acquisition Paraneters

Jate_ 20050923

Time 17.38

INSTRUM av300

SA0BHD 5 mm DUL 13C-1

SULPROG 2930
69536

SOLVENT COC13

\S 16

p] 2

SWH 6172.838 Hz

FIDAES 0.094190 Hz

AG 5 3084660 sec

36

bl B1.000 usec

JE 6 00 usec

TE 298.3 K

01 2.00000000 sec

= CHANNEL f1

\uCtL 1H

a1 9 30 usec

Lt -1.00 dB

3F01 300.1318534 MHz

=2 - Processing parameters

51 32768

E 300.1300062 MHz
NOW EM

558 0

i} 0.30 Hz

58 0

ac 100

10 NMA plat parameters

X 20 00 cn

¥ 5.00 cn
1P 9.424 ppn
1 2828 32 Hz
2P 0.411 ppn
=2 123.45 Hz
IAMCM 0 45062 ppn/cm
HZCM 135.24377 tiz/cm

Zurrent Data Parameters

NAME XH-CP-27-f
EXPNO 11
PROCNO 1

2 - Acquisition Paraneters

Jate_ 20050923

Time 18.24
INSTRUM avapo
SAOBHD 5 mm DUL 13C-1
ALPROG 29pg30

o 65536
SALVENT CDC13

\S 686

ps] 4

SWH 17985.611 Hz
“IDRES 0.274439 Hz
A 1.8219508 sec
6 6502

N 27.800 usec
p3 6.00 usec
TE 298.9 K
pid 2.00000000 sec
a1t 0.03000000 sec
a12 0.00002000 sec

CHANNEL f1

et 13C

2 9.40 usec
L -1.00 dB
SFO1 75.4752953 MHz

CHANNEL f2 =

CPOPAB2 waltzi6

wecz 1H
CPD2 80.00 usec
L2 -1.00 d8
ERE] 18.00 dB
213 18.00 dB
sF02 300. 1312005 MHz

2 - Processing parameters
sI 32768

SF 75.4677490 MHz
NOW

558 0

i:] 1.00 Hz
e 0

a 1.40

1D NMR plot parameters
X

20.00 cn
oy 6.00 cn
1P 158.390 ppm
F 11953.37 Hz
=p 7.927 ppm
b 598.21 Hz
PMCM 7.52318 ppn/cn
zeu 567.75769 Hz/cm
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Current Data Parameters

NAME XH-CP-50-f
EXPNO 10
SAOGNO 1

=2 - Acquisition Paraneters

Jate 20051117
Time 13.08
INSTRUM av300
SA0BHD 5 mm DUL 13C-1
SULPROG 2930
65536
SOLVENT coc13
16
35 2
SMH 6172.838 Hz
=IDRES 0.094130 Hz
AQ 5 3084660 sec
R 228.1
M B1.00D usec
E 6.00 usec
TE 296.9 K
o1 2.00000000 seC
GHANNEL f1
1H
9 30 usec
0 1B
sFo1 300.1318534 MHz

=2 - Processing parameters
51 32768
300.1300062

5F MHz
NOW EM

358 0

-8 0.30 Hz

58 0

£ 1.00

10 NMA plat parameters

X 20 00 cm

oy 30.00 cn
=1p 9.174 ppm

F 2763.37 Hz
=2p 0.434 ppm
=2 130.26 Hz
IPMCM 0.43700 ppm/cm
HZCM 131 15581 Hz/cm

furrent Data Parameters

NAME XH-CP-50-f
SXPND 11
PROCNO 1
2 - Acquisition Parameters
Jate_ 20051117
Tine 13.14
INSTRUM avapo
AOBHD 5 mm DUL 13C-1
ULPAOG 2gpg30
m 65536
SOLVENT coc13
\S 367
25 4
SHH 17985.611 Hz
IDRES 0.274439 Hz
[ 1.8219508 sec
% 6502
M 27.800 usec
b3 6.00 usec
TE 297.2 K
it 2.00000000 sec
a1t 0.03000000 sec
12 0.00002000 sec
CHANNEL f1 =
13C
9.40 usec
-1.00 d8

75.4752953 MHz

CHANNEL f2 =

CPDPRG2 waltzi6
wc2 1H
aCPD2 80.00 usec
Lz -1.00 dB
L2 18.00 dB
13 18.00 dB
SF02 300. 1312005 MHz

=2 - Processing parameters

5T 32768

Ea 75.4678266 MHz
NOW

5sB i

B 1.00 Hz
8 0

£ 1.40

10 NMA plot parameters
X

20.00 cn
oy 12.50 cn

tp 171.041 ppm

1 12908.06 Hz

=P 10.318 pom

w2 778.69 Hz
PMCM 8.03612 ppn/cn
zeu 606.46851 Hz/cm



Surrent Data Parameters
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Jate_ 20060627
Time 13.03
INSTAUM avano
AOBHD 5 mm DUL 13C-1
ULPROG 2330
o 65536
S0LVENT coc13
O \s 16
N 35 2
ShH 6172.839 Hz
N’ / o\ “IDRES 0.094180 Hz
\ g 5.3084650 sec
% 322.5
N 81.000 usec
b3 6.00 usec
TE 301.6 K
ot 2.00000000 sec
CP-14
oL -1.00 dB
5FO1 300.1318534 MHz
2 - Processing paraneters
sI 32768
sF 300. 1300046 MHz
HOH EM
558 0
8 0.30 Hz
38 0
T 1.00
10 NMR plot parameters
X 22.00 cm
oY 10.00 cm
1p 8.865 ppn
2660.61 Hz
0.734 ppn
K & @ a| 2 S @ o 3| 8|S K 220.39 1z
E -3 ] S8 =1 = 2| 8] 515 IPMCM 0.36937 ppn/cn
2 = - alla . o DR I DY I ) e HzoM 110.91984 Hz/cn
L L e
ppm 8 7 6 5 4 3 1
“urrent Data Paraneters
NAME  XH-ClickP-3-fin
XPNO 11
(=} - o o N @ @D Mmoo [Te} m m @ HOCNO 1
@ S < M <@ LA A =@ &
@ @ ~ n < © ~ ~Q n o 3Y -
E o o e e rw © oo < 2 - Acquisition Paraneters
a ® ) a RRR ocbhn < &« = Jate_ 20050813
T T T Time 19.04
INSTRUM avano
HOBHD 5 mm DUL 13C-1
ULPRDG 2gng30
n 65536
SOLVENT cc13
(0] © 134
N ] 4
2 SHH 17985.611 Hz
N / o\ “IDRES 0.274439 Hz
Aa 1.8219508 sec
6 2896.3
M 27.800 usec
b 6.00 usec
[j TE 673.2 K
bt} 2.00000000 sec
a1t 0.03000000 sec
CP-14 12 0.00002000 sec
CHANNEL F1
wet 13c
] 9.40 usec
ALt -1.00 @8
oL 75.4752953 MHz
CHANNEL f2 =
POPRE2 waltzi6
wc2 1H
ACPD2 80.00 usec
L2 -1.00 @8
ENE] 18.00 dB
213 18.00 d8
F02 300. 1312005 MHz
=2 - Processing parameters
sI 32768
Ed 75. 4677490 MHz
NOW
358 0
8 1.00 Hz
E:| 0
x 1.40
TR TR " | NI AWUN W .
Ao L) ki Al J ¥ e Wi Ll bbbl s 1D NMR plot parameters
= 20.00 cn
oy 6.00 cn
L e e B e e L s e s s s e A s e e e e B I op 188.641 ppm
ppm 160 140 120 100 80 60 40 20 F: 1423631 Hz
=p 2.666 ppm
= 201.18 Hz
PMCM 9.29876 ppn/cn
zeu 701.75653 Hz/cm

S29



< o @ oo AU T TW OSSN ODIMIDNIDT M0« =M= SO~ DM@~
N &SR3 BN R RINC ST B0 RTE IS DIDI B RB S
s 4 © SR3 SR AdB NN oo RImMUSYNmeRr oM @b ® Q@ Curent Data Parameters
a oo SN me momaaaeewmmmEEERLRRAN S aRREEEBERSN SO NAME XH-CP14-F
~o © 8 0 B N VIV VI NV S O Jp g S S SO v 10
N TR = 1
=2 - Acquisition Parameters
Jate_ 20050906
Time 19 29
INSTAUM av300
SROBHD 5 mm DUL 13C-1
SULPAOG 2930
65536
N SQLVENT coc13
7 \S 16
N / 25 2
N SWH 5172.838 Hz
N =IDRES 0.094190 Hz
AQ 5 3084660 sec
%G 45.3
N M B1.000 usec
b3 6.00 usec
H TE 673.2 K
1 2.00000000 SeC
CP-15 CHANNEL 1
1H
9.30 usec
-1 0D oB
5F01 300. 1318534 MHz
=2 - Processing parameters
5I
E 300. 1300063 MHz
NOW EM
558 0
-8 0 30 Hz
58 0
2C 1 00
10 NMR plot parameters
X 20.00 cn
Y & 00 cm
s 3 B g||& & 2l |13 [2|8]|3(2|S 1P 6.674 pom
g S & gl|ls S S (5 [BI3||ZZ]” F1 2603 45 Hz
i - s |t = Y I ) R A s 2P 0.479 ppn
2 143 85 Hz
PMCH 0.40976 ppm/cn
e 12O 122.97987 Hz/cm
ppm a 7 g 3 1
Current Data Parameters
\AME XH-CP14-f
ZXPNO 11
o 0~ o™ Q@ o~ n 0 S ONYMOHOOOY a0
> VI < N30 R 3 MARYSOOIBLYD QS
= = o~ s R < e B =2 - Acouisition Parameters
= S SR = NRR b o SAAARAN NN Q@ Q@ Jate_ 20050906
T T T Tine 19.58
INSTALM avaoo
SROBHD 5 mm DUL 13C-1
SULPROG 2gpg30
0 65536
SOLVENT cc1a
\S 429
35 4
SHH 17985.611 Hz
“IDRES 0.274433 Hz
AQ 1.8219508 sec
6 2580 3
M 27.6800 usec
b3 6.00 usec
,/N TE 673.2 K
N b1} 2.00000000 sec
\ / att 0.03000000 sec
N a2 0.00002000 sec
CHANNEL £1 =
N 13c
H 9.40 usec
-1.00 dB
75.4752953 MHz
CP-15 CHANNEL f2 =
waltzi6
H
80.00 usec
-1.00 dB
18.00 d8
18.00 dB
300 1312005 MHz
=2 - Processing parameters
sI 32768
SF 75. 4677619 MHz
DN
ss8 0
8 1.00 Hz
£ 0
e 1.40
10 NMA plot parameters
X 20.00 cn
oy 6.00 cn
R T R T e R T e R =4p 163 743 ppn
ppm 140 120 100 a0 60 40 20 o1 12357.35 Hz
=P 7.230 pom
= 545.61 Hz
APMCM 7.82569 ppm/cm
HzeM 590.58710 Hz/cm

S30
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Surrent Data Parameters

NAME XH-060627-5
ZXPND 10
°AOCNO 1
2 - Acquisition Parameters
Jate_ 20060627
Time 13.10
INSTAUM av3no
AOBHD 5 mm DUL 13C-1
ULPAOG 2330
0 65536
SOLVENT coc13
\s 16
25 2
SH 6172.839 Hz
IDRES 0.094180 Hz
a9 5.3084660 sec
® 256
W 81.000 usec
) 6.00 usec
TE 301.7 K
b1 2.00000000 sec
CHANNEL 1
H
9.30 usec
-1.00 0B
SFO1 3001318534 MHz

2 - Processing paraneters

5T 32768
SF 300.1300064 MHz
HDW EM
558 0
B 0.30 Hz
38 0
T 1.00

10 NMA plot parameters
X

22.00 cm
oY 8.00 cm
1P 8.568 ppn

2571.38 Hz
0.263 ppn

i 78.80 Hz

PMCM 0.37749 ppn/cn

HzoM 113.29460 Hz/cm

Current Data Parameters

NAME XH-CP-9-f
ZXPNO 21
SAOCND 1

2 - Acquisition Parameters

Date_ 20050828
Time 2.36
INSTRUM av3oo
PAOBHD 5 mm DUL 13C-1
2ULPROG 2gpgad
™ 65536
SOLVENT cnc13
\S 561
5 4
3WH 17985.611 Hz
I0RES 0.274439 Hz
AQ 1.8219508 sec
6 6502
N 27.800 usec
JE 6.00 usec
TE 673.2 K
ot 2.00000000 sec
att 0.03000000 sec
d12 0.00002000 sec
CHANNEL f1 =
13c
9.40 usec
-1.00 d8

75.4752953 MHz

CHANNEL f2 =

CPDPRG2 waltzi6

\uc2 1H
acPD2 80.00 usec
a2 -1.00 dB
a2 18.00 dB
aL13 18.00 dB
sFO2 300. 1312005 MHz

72 - Processing parameters
5T

3! 32768
SF 75.4677490 MHz
NOW EM
558 0
:] 1.00 Hz
eiz] 0
a 1.40

1D NMR plot parameters
oX 2

0.00 cm
oy 6.00 cm
1P 163.651 ppm
F 12350.40 Hz
2p 8.979 ppm
=2 677.62 Hz
IPMCM 7.73362 ppn/cm
HzCM 583.63910 Hz/cm



ppm
7.60050
7.57278
7.54704
7.52333
7.41734

Integral

34267

32016
7.31749
7.29625
7.29201
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1.65238

=

2.1648

<
et
@
©

1.1839

29.018
25 192

1.60795
1.38055

@
=
10
@

D
<
I5e}
S

~
S

15 658

0.98774

o

Surrent Data Parameters

NAME XH-060627-6
ZXPND 10
°AOCNO 1
2 - Acquisition Parameters
Jate_ 20060627
Time 13.15
INSTAUM av3no
AOBHD 5 mm DUL 13C-1
2ULPA 2330
0 65536
SOLVENT coc13
\s 16
25 2
SH 6172.839 Hz
IDRES 0.094180 Hz
a9 5.3084660 sec
® 256
W 81.000 usec
) 6.00 usec
TE 301.7 K
b1 2.00000000 sec
CHANNEL 1
H
9.30 usec
-1.00 0B
SFO1 3001318534 MHz

2 - Processing paraneters

Eid 32768

SF 300.1300276 MHz

HDW EM

ssB 0

8 0.30 Hz

38 0

£ 1.00

10 NMA plot parameters

X 22.00 cm

oY 6.00 cm

1P 8.680 ppnm
2605.14 Hz

0.330 ppn

i 98.93 Hz

2PMCM 0.37956 ppn/cn

HzCM 113.91882 Hz/cn

Current Data Parameters

NAME XH-CP-29-f
ZXPNO 41
SAOCND 1

2 - Acquisition Parameters

Date_ 20051021
Time 19.01
INSTRUM av3oo
PAOBHD 5 mm DUL 13C-1
2ULPROG 2gpgad
™ 65536
SOLVENT cnc13
\S 108
5 4
3WH 17985.611 Hz
I0RES 0.274439 Hz
AQ 1.8219508 sec
6 3251
N 27.800 usec
JE 6.00 usec
TE 299.9 K
ot 2.00000000 sec
att 0.03000000 sec
d12 0.00002000 sec
CHANNEL f1 =
13c
9.40 usec
-1.00 d8

75.4752953 MHz

CHANNEL f2 =

CPDPRG2 waltzi6

\uc2 1H
acPD2 80.00 usec
a2 -1.00 dB
a2 18.00 dB
aL13 18.00 dB
sFO2 300. 1312005 MHz

2 - Processing parameters
18

3! 32768
SF 75.4677490 MHz
NOW EM
558 0
:] 1.00 Hz
eiz] 0
a 1.40

1D NMR plot parameters
oX

20.00 cn
oy 6.00 cm
1P 159706 ppm
21 12052.63 Hz
2p 8.453 ppm
=2 637.92 Hz
IPMCM 7.56264 ppm/cm
HzCM 570.73547 Hz/cm



Current Data Parameters

NAME XH-CP-25-f
=XPNO 20
SROGNO 1

72 - Acquisition Parameters

date_ 20051213
Time 13.24
INSTRUM av300
SROBHD 5 mm DUL 13C-1
2ULPROG 2930
™ 65536
SOLVENT coc13
NS 16
25 2
SWH 6172.833 Hz
=IDRES 0.094190 Hz
ag 5.3084660 sec
6 101.6
M 81.000 usec
E 6.0D usec
TE 292.7 K
21 2.00000000 sec
CHANNEL f1 =
9.30 usec

-1.00 B
300.1318534 MHz

5F01

=2 - Processing parameters

E 300.1300064 MHz
NOW EM

558 o

B 0.30 Hz

8 [

2C 1.00

1D NMR plot parameters

ox 20.00 cn

oY 25.00 cm
=P 9.627 ppm

F 2889.45 Hz
2P ©0.297 ppm

F 89.19 Hz
2PMCM 0.46651 ppm/cm
4zCNM 14001308 Hz/cm

current Data Parameters

- o o o o e m e e T o E oo
2 g 2222228292383 0EIN0802TEIRBS
) g gz 22SZEERRISIRTEEINCRL2aRTRERT
- g gz R ECEREEd =088 ESHZSEEESd
= - N o N¥MmOONAN S mnonoD oD ®o®NN NN OSSN S OM
T TT Ilié£é§%§li§il§J11&&%%);;;;;j
N”N N
\ / H
LA (e
. A ~ A T N A A
- 5 5 glel 2l (el Va(lslelfx
7 5 = ] =T N <1 R P e =
[ g g ggl 5 1B |8 REE
S o o Y a - - —|lad] |on
EE———————
ppm 9 8 6 g 4 3 2 1
- o m oo con @ o
o s o N oS Y O <=« O o o m
) 5 8 8 §gE $B5 8 852
£ p 2 m A L o
Q n ~ o NS~ n o < o QU
N"N N
\ / H
" Iy ho b " ‘ l ‘ " " L
— , " - -
e e
ppm 160 140 120 100 80 60 40 20
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NAME XH-CP-25-1
=XPNO 21
2ROCNO 1
F2 - Acguisition Parameters
date_ 20051213
Time 13.45
INSTRUM avano
SRAO0BHD 5 mm DUL 13C-1
AULPAROG zgpg30
0 65636
SOLVENT CDC13
\S 285
25 4
SHH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
W6 2208 8
W 27.800 usec
JE 6.00 usec
TE 293.5 K
hit 2.00000000 sec
a1t 0.03000000 sec
12 0.00002000 sec
CHANNEL f1 =
13c
9.40 usec
-1.00 dB
75.4752953 MHz
CHANNEL 2 =:
waltzi6
1H
80.00 usec
-1.00 dB
18.00 dB
18.00 dB

=2 - Processing paramete

ST
5F
NOW
558
B
58
ac

32768
75.4677548

10 NMA plot parameters

20.00
12.50

180 410
13615.14
5.220
393.92
8.75951
661.06061

MHz

Hz

cm
cn

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



ppm
7.66B45

Current Data Parameters

1.0091
4.9773

Integral

ppm
137.307

131.914
— 128367
126.060
126.008

o Y
2 B NN TN NB NS0 8RE08R0g 092 Y Qorent e Perencters
g CEREEEREE RS B R R R
s C SO CERARcRREC Rt pRAT RS BNTIRRS M i
g EEEREEE N R i ) eh ey
~ NTTTTTTTA MDD NN QU A o oo o °RoCNO B
=2 - Acguisition Parameters
late_ 20051223
Time 13.23
INSTRUM av300
PROBHD S mm OUL 13C-1
SULPROG 2930
™ 65536
S0LVENT cDc13
\S 16
p] 2
ShH 6172.839 Hz
~IDRES 0.094190 Hz
D—J AQ 5.3084660 sec
36 114
N bl 81.000 usec
H JE 6.00 usec
TE 294.4 K
CP-19 pIt 2.00000000 sec
= CHANNEL f1 =
1H
9.30 usec
-1.00 d8
SF01 300.1318534 NHz
=2 - Processing parameters
51 32768
SF 300.1300064 NHz
NDW EM
558 0
B 0.30 Hz
38 0
aC 1.00
1D NMR plot parameters
X 22.00 cm
10.00 cm
9.128 ppn
2739.56 Hz
0.501 ppn
o @ o of lol<| |< :
z g g 3 B 3 - ol3%11 powsen
HZCM 117.68408 Hz/cn
Z 2 Z i o
6 5 3 2
- - @ ™ © JTE— Current Data Parameters
g 858 e 3 3 €3 we a3
s 2R g 5 < & 2ROCND !
L\\ (/) ‘ ‘ 2 - Acquisition Parameters
Jate_ 20051223
Time 13.27
INSTRUM avaon
JRDBHD 5 mm DUL 13C-1
2ULPROG 29pg30
™ 65536
SOLVENT coc13
_N s 140
N / 15 4
\ Bl 17985.611 Hz

H
N “1DAES 0.274433 Hz
[ 1.8219508 sec
£ 9185.2
;M 27.800 usec

3k 6.00 usec

TE 294.5 K
CP-19 o 2 000D000D sec
a1 0.03000000 sec
12 0.000D2000 sec

CHANNEL 11
130

9.40 usec

-1.00 dB

75.4752353 MHz

HANNEL 12
waltzig
1H
50.00 usec
-1.00 dB
18.00 dB
18.00 08
SFD2 3001312005 MHz

2 - Processing parameters

51 32768
SF 75.4678263 MHz
NDH

558 [

8 1.00 Hz
38 0

T 1.40

1D NMA plot parameters

C 22.00 tn
10.00 cn

163.416 ppm

12332 .67 Hz
5.587 ppn
421.657 Hz

IPMCM 7.47404 ppm/cn
100 80 60 0 2 Rrdvl] 541.40918 Hz/cn

s34
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L

ppm 160 140 120

——104.640

100

1.9565

76. 446
76.022
75.589

80

3.2217

1.0226

60

S35

_— 56.801

54.397

T 51.985

45.263

40

1.63364
1.61181

N1 35559

1.63973

3.68517

— 28.165

1.9431

24.129

1.32648
1.31437
1.28740
1.18341
0.80642
0.78303

20

2.3519

Surrent
NAME
XPNO
2HOCNO

Data Parameters
XH-060627-7

10

t

2 - Acquisition Parameters

date_
Time
INSTAUM

SOLVENT
NS

5

SHH
“IDRES

5FO1

20060627
13.21
av3no
5 mm DUL 13C-1
2330
65536
coc13
16
2
6172.839
0.094130
5.3084660
228.1
81.000 usec
6.00 usec

301.7 K
2.00000000 sec

Hz

sec

CHANNEL f1

1H

9.30

-1.00
300.1318534

usec
aB
MHz

2 - Processing paraneters

sI 32768
SF 300.1300274 MHz
HOH

558 0

;] 0.30 Hz
38 0

e 1.00

10 NMA plot parameters

oX 22.00 cm
oY 12.00 cm
1P 8.909 ppn
1 2674.00 Hz
op 0.239 ppn
2 71.65 Hz
2PMCM 0.39412 ppn/cm
4zCMm 118.28831 Hz/cm
Current Data Parameters

AME XH-060418-1

XPND 11

RDCND 1

2 - Acquisition Parameters
ate_ 20080418

Tine 12.55

INSTRUM avaon

ROBHD 5 mm DUL 13C-1

3ULPROG 2gpgat

™ 55536

SOLVENT coc13

\s 228

5 4

SHH 17986611 Hz
“10RES 0.274430 Hz

] 1.6219508 sec

B 6502

] 27.800 usec

xE 6.00 usec

TE 296.8 K

i 2 000DA000 sec

11 0.03000000 sec

112 0.00002000 sec

a2
2113
SFD2

CHANNEL 11

130
9.40 usec
-1.00 dB
75.4752353 MHz

CHANNEL 12
waltzig
1H
50.00 usec
-1.00 dB
18.00 dB
18.00 08
3001312005 MHz

2 - Processing parameters

51
SF
NDH
558
I
38
C

1D NMA plot parameters
X

32768
75.4678268 MHz

[
1.00 Hz
0

1.40

22.00 tn
10.00 cn
175.038 ppm

13284.38 Hz

4.265 ppn

321.84 Hz
7.80775 ppn/ch
589.23364 Hz/cn



'"H NMR spectrafor the Michael products

ppm
7.32278
7.31683
7.30346
7.29876
7.28853
7.28272

=

27743
7.26010
7.18136
7.17568
7.15931
7.15404
7.149390
6.90902
4.96498
4.94982
4.92345
4.90829
4.89019
4.86972
4.67290
4.64007
4.63136

= —4.59853

3.80195
3.78675
3.76895
3.75381
3.73597
3.72083
2.69963
2.68320
2.47788
2.46556
2.46163
2.41837
2.39486
2.37823
1.75655
1.74252
1.72015
1.71664
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1.62293
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Current Data Parameters

NAME XH-NCP1-3
ZXPNO 10
SAOCNG 1

2 - Acquisition Parameters

date_ 20050828
Time 5.1t
INSTAUM av3oo
PAOBHD 5 mm DUL 13C-1{
PULPROG 2930
) 66636
S0LVENT CoC13
\S 16
25 2
SHH 6172.839 Hz
“IDRES 0 094180 Hz
AQ 5.3084660 sec
B 322.5
bl 81.000 usec
2E 6.00 usec
TE 673.2 K
o1 2.00000000 sec
CHANNEL 1
1H
9.30 usec
-1.00 dB

300.1318534 MHz

2 - Processing paraneters

5T 32768

SF 300.1300063 MHz
ADW

358 0

B 0.30 Hz
38 0

2C 1.00

1D NMA plot parameters
22.00 cm
10.00 cm
8.156 ppn
2447.92 Hz
0.459 ppn
=2 140.83 Hz
0.3494¢ ppn/cm
104.86773 Hz/cm

Current Data Parameters

NAME XH-060609-3
=XPND 10
SROCNG 1

2 - Acguisition Parameters

date_ 20060609
Time 13.48
INSTAUM av3no
PADBHD 6 mm DUL 13C-1{
PULPROG 2930
) 65536
SOLVENT COC13
\S 16
5 2
ShH 6172.839 Hz
“IDRES 0.094130 Hz
AQ 5.3084660 sec
36 256
Pl 81.000 usec
JE 6.00 usec
TE 301.0 K
o1 2.00000000 sec
CHANNEL 1
1H
9.30 usec
-1.00 dB

5F01

300.1318534 MHz

2 - Processing paraneters

5. 32768

SF 300.1300054 MHz
HDW

558 0

B 0.30 Hz
38 0

2C 1.00

1D NMA plot parameters
22.00 cm
10.00 cm
8.228 ppm

2469.41 Hz
0.243 ppn

® 73.06 Hz
0.36293 ppn/cn

108.92511 Hz/cm
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Integral

ppm
7.58685
7.58279
7 56024
7 .55617
7.29439
7.27127
7.26707
7.23246
7.22640
7.20656
7.14956
7.12566
7.12294
7 11953

.

Integral

£
¥
%

1 0689

3.1586

3.2404

2.0878

2.0005

4.82372
4 35344
4 33266
4.32802
4.32175
4.30516
4.27591
2 89610
2.46486
2.45966
2.45348
2.44879

ﬁ

1.0000

S37

1.0260

w—

2.43770
2.43289

0.9804

2.41306
2 41027

2.1511

2.1828

__—2.08489

1.1102

TT~—2.07586

~_—1.78926

4.4864

4.4771

1.2862

Surrent Data Parameters

NAME XH-060607-5
ZXPND 10
°AOCNO 1
2 - Acquisition Parameters
Jate_ 20060607
Time 14.06
INSTAUM av3no
AOBHD 5 mm DUL 13C-1
2ULPA 2330
0 65536
SOLVENT coc13
\s 16
25 2
SH 6172.839 Hz
IDRES 0.094180 Hz
a9 5.3084660 sec
® 181
W 81.000 usec
) 6.00 usec
TE 301.5 K
b1 2.00000000 sec
CHANNEL 1
H
9.30 usec
-1.00 0B

5FO1

300.1318534 MHz

2 - Processing paraneters

5T 32768
SF 300.1300045 MHz
HDW EM
558 0
B 0.30 Hz
38 0
T 1.00

10 NMA plot parameters

X 22.00 cm
oY 10.00 cm
1P 8.231 ppn

2470.31 Hz
0.315 ppn

i 94.55 Hz

PMCM 0.35981 ppn/cn

HzoM 107.98879 Hz/cm

Current Dsta Parameters

AME Ni-2BrNS-ra
ZXPNO 10
2ROCNO 1

2 - Acquisition Parameters
Jate_ 20050929

Time 18.56
INSTAUM av3oo
PHOBHD 5 mm DUL 13C-t
PULPROG 2930

0 65536
SOLVENT coc13

\S 16

35 2

ShH 6172.839 Hz
“IDRES 0.0894180 Hz
AQ 5.3084660 sec
6B 128

pll 81.000 usec
b3 6.00 usec
TE 300.5 K

ot 2.00000000 sec

CHANNEL 1

\uct 1H

E 9.30 usec
AL -1.00 dB
5F01 300.1318534 MHz

2 - Processing paraneters

51 32768

5F 300.1300041 MHz
ADW

558 0

] 0.30 Hz
38 0

£ 1.00

10 NMA plot parameters

=4 22.00 cm
10.00 cm
8.255 ppn

2477.58 Hz
0.316 ppn

= 94.96 Hz
0.36085 ppm/cm

108.30091 Hz/cm
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S38

2.38780

1.9528
3.0653

0.9590

2.31146
1.76887
1.75964
1.75148
1.73674
1.72580
1.71569
1.70407
1.69976
1.61622
1.57778
1.21108

="

1.0311

4.0890

4.1862

1.1218

1.21020

Surrent Data Parameters

NAME
ZXPNO
2AOCNO

XH-CP1F-1
20
1

2 - Acquisition Parameters

date_
Time
INSTAUM

SOLVENT
NS

5

SHH
“IDRES

5FO1

CHANNEL f1

20060213
12.46
av3oo

5 mm DUl 13G-1

2330
65536
coc13

16

2
6172.839
0.094130
5.3084660
228.1
81.000
6.00
2%.8
2.00000000

1H

9.30

-1.00
300.1318534

Hz

sec

usec
usec

sec

usec
aB
MHz

2 - Processing paraneters

5T
SF

32768
3001300056
EM

0

0.30

0

1.00

10 NMA plot parameters
X

22.00
20.00
7.815
2345.60
0.700
210.16
0.32341
97.06508

Current Dsta Parameters

NAME
ZXPNO
2AOCNO

Mi-4MONS-BF4

10
1

MHz

cm
cm

ppm

Hz

ppm

Hz
pon/cn
Hz/cm

2 - Acquisition Parameters

date_
Time
INSTRUM
SAOBHD
2ULPROG
™
SOLVENT

\uct
a
R}
5F01

CHANNEL f1

20050927
19.32
av3oo

5 mm DUL 13G-1

2930
65536
coc13

16

2
6172.839
0.094190
5.3084650
203.2
81.000
6.00
300.6
2.00000000

1H

9.30

-1.00
300.1318534

Hz

sec

usec
usec

sec

usec
aB
MHz

2 - Processing paraneters

51
5F
ADW
558
]
38
£

32768
3001300057

0
0.30
0
1.00

10 NMA plot parameters
=4

22.00
20.00
7.838
2352.43
0.403
120.87
0.33787
101.43456

MHz

ppn/cn
Hz/cm
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1.0321

S39

2.1437

1.0362

11043

o—

4.3038

4.4406

1.2460

1.4565

1.09589

Surrent Data Parameters

NAME XH-PEM-8
ZXPND 10
°AOCNO 1
2 - Acquisition Parameters
Jate_ 20060213
Time 13.05
INSTAUM av3no
AOBHD 5 mm DUL 13C-1
2ULPA 2330
0 65536
SOLVENT coc13
\s 16
25 2
SH 6172.839 Hz
IDRES 0.094180 Hz
a9 5.3084660 sec
® 322.5
W 81.000 usec
) 6.00 usec
TE 2%.8 K
b1 2.00000000 sec
CHANNEL 1
H
9.30 usec
-1.00 0B

5FO1

300.1318534 MHz

2 - Processing paraneters

5T 32768
SF 300.1300050 MHz
HDW EM
558 0
B 0.30 Hz
38 0
T 1.00

10 NMA plot parameters

X 22.00 cm
15.00 cm
7.817 ppn

2346.22 Hz
0.474 ppn

F 142.13 Hz
0.33381 ppn/cn

100.18613 Hz/cn

Current Dsta Parameters

AME XH-CPIF-6
ZXPNO 10
2ROCNO 1

2 - Acquisition Paraneters
Jate_ 20060214

Time 13.39
INSTAUM av3oo
PHOBHD 5 mm DUL 13C-t
PULPROG 2930

0 65536
SOLVENT coc13

\S 16

35 2

ShH 6172.839 Hz
“IDRES 0.0894180 Hz
AQ 5.3084660 sec
6B 101.6

pll 81.000 usec
b3 6.00 usec
TE 2%.7 K

ot 2.00000000 sec

CHANNEL 1

\uct 1H

E 9.30 usec
AL -1.00 dB
5F01 300.1318534 MHz

2 - Processing paraneters

51 32768

5F 300.1300248 MHz
ADW

558 0

] 0.30 Hz
38 0

£ 1.00

10 NMA plot parameters

=4 22.00 cm
20.00 cm
7.660 ppn

2298.94 Hz
0.352 ppn

= 108.57 Hz
0.33173 ppn/cm

99.96193 Hz/cm
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Surrent Data Parameters

NAME XH-060607-4
ZXPND 10
°AOCNO 1
2 - Acquisition Parameters
Jate_ 20060607
Time 14.11
INSTAUM av3no
AOBHD 5 mm DUL 13C-1
2ULPA 2330
i 65536
SOLVENT coc13
\s 8
25 2
SH 6172.839 Hz
IDRES 0.094180 Hz
a9 5.3084660 sec
® 287.4
W 81.000 usec
) 6.00 usec
TE 301.4 K
b1 2.00000000 sec
CHANNEL 1
H
9.30 usec
-1.00 0B
SFO1 3001318534 MHz

2 - Processing paraneters

sI 32768

sF 300. 1300083 MHz

HOH EM

558 0

8 0.30 Hz

38 0

T 1.00

10 NMA plot parameters

X 22.00 cm
10.00 cm
8.663 ppn

2596.96 Hz

0.485 ppn

i 145.67 Hz

PMCM 0.37125 ppn/cn

HzoM 111.42187 Hz/cn

Current Dsta Parameters

AME XH-CP1F-12
ZXPNO 10
2ROCNO 1

2 - Acquisition Paraneters
Jate_ 20060214

Time 13.46
INSTAUM av3oo
PHOBHD 5 mm DUL 13C-t
PULPROG 2930

0 65536
SOLVENT coc13

\S 16

35 2

ShH 6172.839 Hz
“IDRES 0.0894180 Hz
AQ 5.3084660 sec
6B 362

pll 81.000 usec
b3 6.00 usec
TE 2%.7 K

ot 2.00000000 sec

CHANNEL 1

\uct 1H

E 9.30 usec
AL -1.00 dB
5F01 300.1318534 MHz

2 - Processing paraneters

51 32768

5F 300.1300052 MHz
ADW

558 0

] 0.30 Hz
38 0

£ 1.00

10 NMA plot parameters
=4 22.00 cm
10.00 cm
8.869
2661.89 Hz
0.244
= 73.28 Hz
0.39204 ppm/cm
117.66409 Hz/cm
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Surrent Data Parameters

Hz

sec

usec
usec

sec

usec

NAME XH-CP{F-9
ZXPND 10
°AOCNO 1

2 - Acquisition Parameters
Jate_ 20060214
Time 13.16
INSTAUM av3no
AOBHD 5 mm DUL 13C-1
2ULPA 2330
0 65536
SOLVENT coc13
\s 16
25 2
SH 6172.839
IDRES 0.094130
a9 5.3084660
® 406.4
W 81.000
) 6.00
TE ag7.2
b1 2.00000000

CHANNEL 1

H
9.30
-1.00

5FO1

300.1318534

aB
MHz

2 - Processing paraneters

5T 32768
SF 300. 1300065
HDW EM
558 0
B 0.30
38 0
T 1.00

10 NMA plot parameters
X 22.00
16.00
8.110
2434.00
1.338

oy
1P

F 401.56

PPMCM
4zCMm

0.30781
92.38347

Current Dsta Parameters

MHz

cm
cm

ppm

Hz

ppm

Hz
pon/cn
Hz/cm

Hz
sec

usec
usec

sec

usec
aB

AME XH-060426- 1
ZXPNO 10
2ROCNO 1
2 - Acquisition Parameters
Jate_ 20060426
Time 12.21
INSTAUM av3oo
PHOBHD 5 mm DUL 13C-t
PULPROG 2930
0 65536
SOLVENT coc13
\S 16
35 2
ShH 6172.839
“IDRES 0.094180
AQ 5.3084660
6B 114
pll 81.000
b3 6.00
TE 299.t
ot 2.00000000
CHANNEL 1
\uct 1H
E 9.30
AL -1.00
5F01 300.1318534

MHz

2 - Processing paraneters

51 32768
5F 300.1300051
ADW

558 0
] 0.30
38 0
£ 1.00

10 NMA plot parameters
=4

22.00
10.00
10.402
3122.06
0.359
Fi 107.73
0.456562
137.01468

MHz

ppn/cn
Hz/cm



